The evolution of the air interface and radio access network (RAN) to the fifth generation (5G) mobile networks is dependent highly on the advances in new signal processing techniques. These techniques are capable of achieving high capacity gains at the expense of implementation complexity. Meanwhile, the system designs need to be concerned with propagation features of wireless environments. This special issue brings together some of the latest progress in new signal processing techniques for 5G networks. The variety of approaches presented in the papers demonstrates the possibilities that exist for future developments.
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A joint spatial and power multiplexing (JSPM) scheme in massive multiple-input multiple-output (MIMO) systems is proposed in the paper titled "Design of Joint Spatial and Power Domain Multiplexing Scheme for Massive MIMO Systems." This scheme can make use of resources in not only the spatial but also power domain to achieve high multiplexing gains. The paper titled "Transmission Scheme with Limited Channel State Information Feedback for 3D MIMO System" presents a new transmission scheme for the channel state information-reference signal (CSI-RS), where the CSI-RSs including the long-term and short-term ones are precoded with 3D beamforming vectors. The corresponding limited CSI feedback scheme is also proposed.
Then, in the paper titled "A Simplified Multiband Sampling and Detection Method Based on MWC Structure for mm Wave Communications in 5G Wireless Networks," the authors present a simplified sampling and detection method based on the modulated wideband converter (MWC) structure. It is able to take advantage of beneficial spectrum aliasing to achieve signal sampling at sub-Nyquist rates.
Transmit antenna selection (TAS) is a well-known technique for improving the system performance of MIMO systems. In the paper titled "Low-Complexity Transmit Antenna Selection in Large-Scale Spatial Modulation Systems," two TAS schemes are proposed with the objective of achieving a good trade-off between computational complexity and system performance. In the last paper, that is, "Sum Rate Analysis of MU-MIMO with a 3D MIMO Base Station Exploiting Elevation Features," the authors investigate the sum rate of MU-MIMO systems with a 3D base station (BS) at differing elevations. It is a good starting point to study the sum rate performance for high-rise buildings in modern cities.
